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(57) Abstract 

A method for destacking and supplying sheet members (1) from a stack to a processing apparatus, for instance within the paper and 
cartonage industry, and where the sheet members (1) arc supplied via a feeder part (5) in pre-adjusted stacks on carrying plates (13). where 
the readjusted stacks (2) of sheet members (1) by the preceding adjustment arc placed in a predetermined position on the carrying relate 
(13), preferably close to the front edge thereof, that the stack (2) in the feeder part (5) of a first liftig device (9) is moved upwardly for 
successive feeding of uppermost sheet in the stack (2) to the processing apparatus (7), that an extra lifting device (11) takes over and moves 
fJr 1 i^.I thc i Stack 5 2 ? Up towards *e top of the feeding part, as the stack (2) in a per se known maimer is supported temporarily on 
£ Z lCC ■ (I !) by mcanS ° f a numDcr of dairying bars or spears (19). that a new stack (2) is fed to said first lifting device (9) 
in the feeding part (5) and is lifted upwards to engagement under said last part of the previous stack (2), and that the extra lifting device 
11 1) is moved downwards, before the carrying bars or spears (19) arc retracted, so that the last part of the previous stack (2) being placed 



directly on the new stack (2) of sheet members (1), etc. 
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Method and apparatus for destacking and supplying sheet members 
from a stack to a processing apparatus 

The present invention relates to a method for destacking and supplying sheet members 
from a stack to a processing apparatus, and of the type described in the introductory 
pan of claim 1. 

5 For use in the paper and cartonage industry such methods and apparatuses for destack- 
ing and supplying sheet members to processing apparatuses are known, and where there 
is worked with cardboard or paper sheets supplied in pre-adjusted stacks on a usually 
custom-built pallet of tree. The height of the stack may be large, for instance until 1.5 
meter and the thickness of the individual sheets may vary rather much from less than 
10 0.1 - 6 mm, that is that the weight of the stack may very rather much, as a stack 
consisting of very thin paper sheets has a very heigher weight than that of a stack consi- 
sting of rather thick corrugated cardboard. 

It means, that shift of suck will take place with shorter intervals, when it concerns a 
15 stack with relatively few, thick sheets, than when it concers a stack with relative many, 
thin sheets. 

The feeding part of known apparatuses comprises normally a lifting device with a 
lifting platform, via which a pallet with a stack of sheet members may be supplied. A 
20 pallet with the stack is placed on the lifting platform of the processing apparatus, for 
instance by means of a lift truck or fork lift. During destacking and supplying, respecti- 
vely, the stack is moved on the lifting platform continuously up towards the top of the 
feeding part, where a suction discs device one by one takes the sheet members and 
successively feed them into the processing apparatus. 

25 

In order to minimize the time of idle running of the processing apparatus during shift to 
a new stack, the operator by means of an extra lifting device comprising a pair of 
lifting bars may place a new stack under the almost emptied stack. The lifting bars are 
placed in front of and behind said first lifting device. When the height of the first stack 
30 is reduced to about 30 cm, that is when the bottom of the stack is raised about 1.2 m 
the extra lifting device is started. 

The operator inserts manually a number of spears, which may consist of round, flat or 
profiled iron, through recesses in the wood pallet. These recesses may consist of spaces 
35 between the boards uppermost of the pallet. The spears are placed over the lifting bars 
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of the extra lifting device. The latter is now moved upwards, so that it via the spears 
supports and carries the last part of the first stack. 

The lifting platform of said First lifting device is now moved downwards again, the 
5 empty pallet is removed, and a new pallet with stack is inserted. By means of said first 
lifting device the stack is moved upwards against the underside of the spears, so that the 
new stack also carries the last part oPthe previous stack. The extra lifting device is 
lowered and the spears are then retracted by the operator - one by one - of the total 
stack, as the original or uppermost part of the stack is little (minor than 30 cm) and 
10 therefore has low weight. The shift of stack is now ended. 

This known method requires specially manufactured pallet, for instance wood paA^iS, 
and a quick and careful operator. 

15 The invention has for its purpose to reduce or to eliminate entirely the times for shift 
and to avoid the special wood pallets, which are expensive and which only can be used 
for a certain type of apparatus. The purpose is also to reduce the number of working 
stops and to avoid dangerous working situations arising because of the fact that the 
shifting mechanism may be difficult to secure or to screen without reducing the 

20 freedom of movement of the operator and without increasing the shifting time. It is 
furthermore the purpose to give the sheet members a gentle treatment, so that the waste 
is minimized. 

The method according to the invention is distinctive in that the pre-adjusted staclp of 
25 sheet members by the preceding adjustment are placed in a predetermined position on 
the carrying plate, preferably close to the front edge thereof, that the stack in the feeder 
part of a first lifting device is moved upwardly for successive feeding of uppermost 
sheet in the stack to the processing apparatus, that an extra lifting device takes over and 
moves a last part of the stack up towards the top of the feeding part, as the stack in a 
30 per se known manner is supported temporarily on the extra lifting device by means of a 
number of carrying bars or spears, that a new stack is feeded to said first lifting device 
in the feeding part and is lifted upwards to engagement under said last part of the 
previous stack, and that the extra lifting device is moved downwards, before the 
carrying bars or spears are retracted, so that the last part of the previous stack being 
35 placed directly on the new stack of sheet members, etc. 

By means of simple provisions it hereby becomes possible to reduce or entirely to 
eliminate the time shifts and to avoid the special wood pallets, which are expensive, and 
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which only can be used for a certain type of apparatuses. Furthermore the number of 
working stops may be reduced, and dangerous working situations, which may arise as a 
consequence of the fact that the shifting mechanism is difficult to secure or to screen, 
without reducing the freedom of movement of the operator, are avoided. It is further- 
5 more possible to ensure a gentle treatment of the sheet members, so that the waste may 
be minimized correspondingly. 

In order to avoid interruptions of operation of the feeding arrangement of the proces- 
sing apparatus with the said suction discs, it is possible - in a simple manner during the 

10 shift of stacks - to eliminate the occuring difference of height - corresponding to the 
total thickness of carrying bars or spears - by the fact that the front end first and then 
the hindmost end of said first lifting device successively are lifted during the retraction 
of the carrying bars or spears. And appropriately the carrying plates may consist of 
simple rectangular plates of cheap, homogeneous material, such as oil-hardened 

15 masonite, metal or plastic. 

Alternatively the carrying plates may be provided with rows of preferably oval holes 
being adapted to a special lifting device comprising upwards directed lifting fingers 
adapted to be stuck upwards through said oval holes for lifting free a stack from the 
20 carrying plates - during successive destacking and feeding of sheet members from the 
stack, respectively. 

The invention furthermore relates to an apparatus for use of said method and compris- 
ing a feeder part with a first lifting device, which apparatus is destinctive in that the 
25 first lifting device comprises a conveyor with mutual separated, endless carrier belts or 
straps being adapted to receive a pre-adjusted stack of sheet members on a carrying 
plate via a feeding conveyor placed before the feeding part, that a feeding device being 
,placed just before the feeding part and comprising a horizontal carrying frame for an 
aggregate, which carrying frame being height adjustable between vertical carrying 
30 pillar, which aggregate between opposite carrying side pieces of the carrying frame 
may be moved forwards and backwards between a retracted position over the feeding 
conveyor and an advanced position over the feeding part, said aggregate comprises a 
number of carrying bars and spears being adapted to be placed under the carrying plate 
for the last part of the stack, an extra lifting device being adapted for temporary 
35 support of said carrying bars or spears and the last part of the stack until a new stack 
has been placed under the carrying bars or spears, and holding back means adapted to 
maintain the position of the remaining stack and the new stack during the retraction of 
the carrying bars or spears. Hereby a quick and precise shift from one stack to another 
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is obtained. The quick shift may be obtained, because few light things (the flat, thin 
carrying plates) may be retracted very precisely without the need of large strength or e- 
nergy. 

5 To avoid variations of height of the total new stack during the shift of stacks the 
apparatus according to the invention advantageously may be such provided, that the belt 
conveyor is such provided that the front end first and then the hindmost end thereof 
successively are lifted during the retraction of the carrying bars or spears in order to 
compensate the elsewise occuring difference in height of the total stack - during the 
10 shifting of stacks. 

An alternative apparatus for practicing the method according to the invention compiles 
a feeder part with a primary lifting device and is distinctive in that the primary lifting 
device comprises a lifting frame with a number of crossbeams being placed between a 

15 stationary belt conveyor, and each of which being provided with a number of upwards 
directed lifting fingers being adapted to be stuck upwards through holes of a carrying 
plate, so that a stack of sheet members is lifted free from the carrying plate and is 
directly supported on the lifting fingers, while the stack - during destacking and 
supplying of sheet members, respectively - successively is lifted upwardly to a seconda- 

20 ry lifting device comprising carrying bars or spears being adapted to be placed under 
the stack, that is above the carrying plate, and to take over the further lifting movement 
of the remaining stack. 

The alternative apparatus may furthermore be such provided that it in connection^ - nth 
25 the primary lifting device comprises a device for removal of said carrying plates to a 
magazine. 

The invention is explained in more detail in the following with reference to the 
drawing, in which:- 

30 

Fig. 1 shows a side view of an embodiment for an apparatus according to the in- 

vention, 

Fig. 2 shows a partial view of the apparatus cf. Fig. 1 - as seen from the top, 

35 

Fig. 3 shows first method step - insertion of a stack into the feeding pan of the 

apparatus, 
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shows next method step, where a shift of stack begins, 

shows the method step, where a new stack is inserted under the remaining 
stack, 

shows the method step, where the flat, thin carrying plate is retracted, 

shows the method step, where the extra lifting device returns to its starting 
position and is ready to take over the remaining stack from the first lifting 
device, 

shows an alternative embodiment for a carrying plate for use by the 
method according to the invention, 

shows an alternative embodiment for an apparatus according to the inven- 
tion - as seen from the side, 

shows the apparatus shown in Fig. 9 - as seen from the line X - X, and 

shows the apparatus shown in Fig. 9 - as seen from the line XI - XI. 

In Fig. 1 the apparatus according to the invention and connected transport system are 
seen from the side. In the following it is described, how a stack 2 of sheet members 1 
is handled before a processing apparatus 7. 

25 

Before a feeding device 3 a conveyor 15 is placed. From this a stack 2 via the feeding 
device 3 is moved to a feeding part 5, in which the proper destacking takes place, as 
the individual sheet members from the top of the stack 2 is transferred to a processing 
apparatus 7, The latter may consist of different apparatuses, for instance an apparatus 
30 for punching out box blanks or a printing apparatus. 

Before the stack 2 arrives via the conveyor 15 an adjustment of the stack 2 is carried 
out by means of a special apparatus to secure a entirely precise and straight stack of 
sheet members I, and during this operation the stack 2 is placed on a flat, thin carrying 
35 plate 13 being adapted to the processing apparatus 7. The carrying plate 13 substitutes 
the pallet or similar support surface, on which the sheet members are delivered, in 
order to enable handling with fork lift and the like. 



Fig. 4 
Fig. 5 

5 

Fig. 6 
Fig. 7 

10 

Fig. 8 

15 Fig. 9 

Fig. 10 
20 Fig. 11 
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For instance the stack 2 of sheet members 1 may consist of flat, punched out sheet 
members to be printed in the processing apparatus 7 and possible to be folded or raised 
to a carton. By the invention the wood pallet are substituted by flat, thin carrying plates 
13 so-called "slip-sheets" consisting of a thin (2 - 6 mm) flat carrying plate 13/ the 
5 external shape and size of which is larger than the sheet members, as the carrying plate 
is adapted to the actual processing apparatus 7. For instance the carrying plates 13 may 
be manufactured from oil-hardened masonite, plastic or metal. 

The feeding device 3, which in Fig. 2 is seen from the top, is mainly, built up as an 
10 aggregate 10 suspended in a portal rack with vertical supporting pillars 8, so that the 
feeding device is movable both in horizontal direction and in vertical direction, a? the 
feeding device in vertical direction is supported by air cylinders - not shown, ahd in 
horizontal direction is displaceable arranged on horizontal carrying side members T of 
a carrying frame 17 suspended between the supporting pillars 8. 

15 

In order to synchronize the vertical movement of the aggregate 10 the carrying frame 
in front of the said air cylinders is mutually connected by means of equalizing chains 
lead around upper turning axles. Or the carrying frame 17 for the aggregate 10 is at 
opposite sides parallel guided by means of chain wheels engaging with vertical racks 
20 being secured on the inner sides of the supporting pillars 8. By controlling the pressure 
in the air cylinders the aggregate 10 may be raised, lowered or be placed in any 
equilibrium, that is where the aggregate seems to be almost "weightless". 

The aggregate 10 comprises carrying bars or spears 19, a holding back arrangemr 20, 
25 22 and a pushing device 21. The spears 19, of which there are 10 pieces, are mounted 
on a cross slide suspended between two trolleys running on the inner sides of the 
carrying side members 7 \ At the points of the carrying bars or spears 19, these are on 
the top side provided with upwards directed hooks, which - when the carrying bars or 
spears 19 are retracted from the stack 2 - may bring along the flat carrying plate 13 to 
30 the rear of the stack 2. The cross slide for the carrying bars or spears 19 is driven via 
toothed belt of the gear motors with more speeds, as the carrying bars or spears 19 are 
firmly mounted on the cross slide. 

Aggregates 10 comprise as mentioned also a holding back arrangement with a 
35 lowermost holding back means 22 and an uppermost holding back means 20, mounted 
on a common cross slide suspended between two trolleys running external on the 
carrying side members 7*. The uppermost holding means 20 is such adapted that it in 
addition to the movement forwards and backwards furthermore may rock a front edge 



WO 96/32349 



PCT/DK96/00170 



7 

of a crossbeam up and down to avoid to hit the rear edge of the carrying plate 13, whei 
the holding back means 20 is moved forward. The holding back means 20 and 22 an 
also driven via toothed belts by means of a gear motor with more speeds. 

5 At each side of the cross slide for the holding back means 20 and 22 a pneumatic 
braking device is placed adapted to grip around one of the flange of the carrying sids 
member, so that the holding back means 20 and 22 may be locked in any horizontaJ 
position. 

10 The pushing device 21 comprises an air cylinder without piston rod, also called a 
shuttle cylinder. Its length of stroke is such adapted that it can push a carrying plate 13 
entirely to the rear of the aggregate 10 to a magazine or possible to a conveyor leading 
the carrying plates 13 back to said adjusting apparatus. 

15 By the first method step (Fig. 3) a stack 2 has just been supplied to a first lifting device 
in the feeding pan 5, while next stack 2 stands ready under the feeding device 3, as 
both the latter and the lifting device 9 are in initial position. The first lifting device 9, 
shown in Fig. 2, is provided with a belt conveyor. 

20 The feeding part 5 is in its lower initial position; and the beams 11 of an extra lifting 
device are both lowered. First lifting device 9 has just received or is ready to receive a 
stack 2 from the feeding device 3, where the aggregate 10 is lowered just over the 
beams 11 of the extra lifting device. The carrying bars or spears 19 and the holding 
back means 20 and 22 (Fig. 2) are in their retracted position. The pushing device 21 

25 (Fig. 2) is in its initial position. 

By change to next method step (Fig. 4) the following takes place. The firsi lifting 
device 9 is moved upwards in step with destacking of sheet members 1 by a suction disc 
device 24, which continues until the first lifting device 9 has reached the height of the 
30 beams 11 of the extra lifting device, that is when the flat, thin carrying plate 13 is 
placed just over the beams of the extra lifting device 1 1. 

Now the carrying bars or spears 19 of the feeding device 3 is moved forward between 
the belts of the belt conveyor on the first lifting device 9, so that the spears 19 are 
*5 placed over the beams 1 1 of the extra lifting device 11, which now is moved upwards. 
The first lifting device 9 is lowered to its initial position, so that the remaining stack 2 
now is supported on carrying bars or spears 19 and the extra lifting device 1 1, which 
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both are moved upwards together, as the aggregate 10 of the feeding device now is in 
any equilibrium or - cf. the above-mentioned - is almost "weightless". 

Next method step is explained with reference to Fig. 5, where first lifting device 9 of 
5 the feeding part 5 has received a new stack 2 and is moved upwards below the carrying 
bars or spears 19 and takes over the weight from the remaining part of the previous 
stack 2, so that the extra lifting device 1 1 is relieved. 

The holding back means 20 and 22 of aggregate 10 is now moved forward, where the 
10 upmost rockable holding back means 20 first is lifted up over the rear edge of the 
carrying plate and lowered down onto said carrying plate, when the crossbeam is ^yer 
the carrying plate 13. When the holding back means 20 and 22 rest against the bat* of 
the remaining stack 2 and the new stack 2, respectively, the holding back slide is locked 
to the carrying side members by means of said braking device. 

15 

The extra lifting device 11 of the feeding part 5 may now be lowered to its initial 
position (Fig. 6), and the carrying bars or spears 19 of the feeding device 5 may be re- 
tracted of the entire stack 2, as first the front edge of the belt conveyor 9 and suc- 
cessively the rear edge of the belt conveyor 9 is raised - during the retraction of the 

20 carrying spears 19 to the rear of the stack 2 - to compensate for the elsewise occuring 
difference in height between the front end and the rear end of the stack 2, which might 
cause irregularities for the suction disc device of the processing apparatus on the top of 
the stack. When the spears 19 are outside the stack 2 also the holding back means 20 
and 22 are retracted to its initial position, Hereafter a new stack 2 may be mof "', in 

25 position on the feeding device 3. 

Last method step for the carrying out a shift of stacks is explained with reference to 
Fig. 7. When the carrying bars, or spears 19 and the holding back means 20 and 22 are 
placed in the initial position, the aggregate 10 is raised up on level with the carrying 
30 plate magazine or the carrying plate conveyor and the pushing device 21 (see Fig. 2) 
pushes the carrying plate 13 from the spears 19 further to the rear. Hereafter the 
pushing device 21 returns to its initial position, and the aggregate 10 is lowered to the 
same level as that of the extra lifting device 11, and the feeding device 3 is now ready 
to carry out a new shifting operation. 

35 

The method may within the scope of the invention be modified without differring 
fromthe idea of the invention, as the invention may be used within other technical fields 
than the cartonage industry, as high feeding speed within mechanical processing, 
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handling of fragile items or manufacturing of information carriers is just as essential. 
And the flat, thin carrying plate does not need to be completely flat, as it due to friction 
reduced reasons either may have small projections, or there may be other holes or 
discontinuities. 

5 

The alternative carrying plate 25 shown in Fig. 8, which for instance consists of 
masonite, is provided with a large number of ovale holes 26, and which is adjusted to 
an alternative apparatus cf. Fig. 9 -11 with a special primary lifting device 27 with af 
lifting frame 28 with a number of crossbeams 29 being placed between a stationary belt 
10 conveyor 30, and each of which crossbeams 29 being provided with a number of 
upwards directed lifting fingers 31 being adapted to be stuck upwards through the holes 
26 of a carrying plate 25, so that a stack of sheet members is lifted free from the 
carrying plate 25 and is directly supported on the lifting fingers 31, that is that the 
carrying plate 25 is loosely placed between the lifting fingers 31 on top of the cross- 
15 beams 29. Hereafter the stack - during destacking and feeding of sheet members, 
respectively - successively is lifted upwardly to the secondary lifting device 11, where 
the carrying bars or spears 19, which now may be inserted over the carrying plate 25, 
take over the further lifting movement of the remaining stack; while the primary lifting 
device 27 returns to its lowermost position between the individual belts of the belt 
20 conveyor 30, whereafter the empty carrying 25 may be taken out to a magazine, before 
a new stack is feeded in on the belt conveyor 30 respectively over the primary lifting 
device 27, etc. 

By the alternative embodiment of the apparatus according to the invention the carrying 
25 bars or spears 19 and various holding back means may be provided more simply, as it 
and it causes a considerable simplification, that the carrying plates 25 may be retracted 
below in stead of above in connection with retraction of the carrying bars or spears 19. 



30 



35 
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CLAIMS 

1. A method for destacking and supplying sheet members (1) from a stack to a 
processing apparatus, and where the sheet members (1) are supplied via a feeder part 
(5) in pre-adjusted stacks on carrying plates (13), characterized in that the pre- 
adjusted stacks (2) of sheet members (1) by the preceding adjustment are placed in a 

5 predetermined position on the carrying plate (13), preferably close to the front edge 
thereof, that the stack (2) in the feeder part (5) of a first lifting device (9) is moved 
upwardly for successive feeding of uppermost sheet in the stack (2) to the processing 
apparatus (7), that an extra lifting device (11) takes over and moves a last part of the 
stack (2) up towards the top of the feeding part, as the stack (2) in a per se kr^wn 

10 manner is supported temporarily on the extra lifting device (11) by means of a number 
of carrying bars or spears (19), that a new stack (2) is feeded to said first lifting device 
(9) in the feeding part (5) and is lifted upwards to engagement under said last part of 
the previous stack (2), and that the extra lifting device (11) is moved downwards, 
before the carrying bars or spears (19) are retracted, so that the last part of the previous 

15 stack (2) being placed directly on the new stack (2) of sheet members (1), etc. 

2. A method according to claim 1, c h a r a c t e r i z e d in, that the front end first and 
then the hindmost end of said first lifting device (9) successively are lifted during the 
retraction of the carrying bars or spears (19) in order to "compensate the elsewise 

20 occuring difference in height of the total stack (2) - during the shifting of stacks. 

3. A method according to claims 1 and 2, c h a r a c t e r i z e d in that the ca( ing 
plates (13) are simple rectangular plates of a homogene material such as oil-hardened 
masonite, metal or plastic. 

25 

4. A method according to claims 1 - 3, c h a r a c t e r i z e d in that the carrying plates 
(25) are provided with rows of preferably oval holes (26). 

5. An apparatus for use of the method according to claim 1, and comprising a feeding 
30 part (5) with a first lifting device (9), characterized™ that the first lifting 

device (9) comprises a conveyor (12) with mutual separated, endless carrier belts or 
straps being adapted to receive a pre-adjusted stack (2) of sheet members (1) on a 
carrying plate (13) via a feeding conveyor (15) placed before the feeding part (5), that a 
feeding device (3) being placed just before the feeding part (5) and comprising a 
35 horizontal carrying frame for an aggregate (10), which carrying frame being height ad- 
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justable between vertical supporting pillars, which aggregate (10) between opposite 
carrying side members of the carrying frame may be moved forwards and backwards 
between a retracted position over the feeding conveyor (15) and an advanced position 
over the feeding part (5), said aggregate (10) comprises a number of carrying bars and 
5 spears (19) being adapted to be placed under the carrying plate (13) for the last part of 
the stack (2), an extra lifting device (1 1) being adapted for temporary support of said 
carrying bars or spears (19) and the last part of the stack (2) until a new stack (2) has 
been placed under the carrying bars or spears (19), and holding back means (20, 22) 
adapted to maintain the position of the remaining stack (2) and the new stack (2) during 
10 the retraction of the carrying bars or spears (19). 

6. An apparatus according to claim 5, characterized in that the conveyor (12) 

is such provided that the front end first and then the hindmost end thereof successively 

are lifted during the retraction of the carrying bars or spears (19) in order to compensa^ 

15 te the elsewise occuring difference in height of the total stack (2) - during the shifting 
of stacks. 

7. An apparatus for use of the method according to claim 1 and comprising a feeding 
part with a primary lifting device (27), characterized™ that the primary lifting 
device (27) comprises a lifting frame (28) with a number of crossbeams (29) being 
placed between a stationary belt conveyor (30), and each of which being provided with 
a number of upwards directed lifting fingers .(31) being adapted to be stuck upwards 
through holes (26) of a carrying plate (25), so that a stack of sheet members is lifted 
free from the carrying plate (25) and is directly supported on the lifting fingers (31), 
while the stack - during destacking and supplying of sheet members, respectively - suc- 
cessively is lifted upwardly to a secondary lifting device (11) comprising carrying bars 
or spears (19) being adapted to be placed under the stack, that is above the carrying 
plate (25), and to take over the further lifting movement of the remaining stack. 
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8. An apparatus according to claim 7, c h a r a c t e r i z e d ' in that it - in connection 
with the primary lifting device (27) - comprises a device for removal of said carrying 
plates (25) to a magazine. 
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